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not seem to me really practical unless the time 
required for a medical qualification is increased. 

The time-table of the later years of medical study 
is already so overcrowded, there is such urgent 
demand for more time for pathology, for instruction 
and practice in the wards, for the study of special 
medical subjects, and for some course of instruction 
in psychology, that it is difficult to see how any 
more lectures on pure science subjects can be squeezed 
in. It seems to me that the special need of medical 
education at the present time is a carefully thought out 
scheme of post-graduate studies, in ■'which the teachers 
of chemistry, physics, and biology would take part, 
in all the large medical schools of the country. 

Manchester. Sydney J. Hickson. 


The Mechanics of the Glacial Anticyclone Illustrated 
by Experiment. 

In various publications issued during the past 
decade 1 the present writer has treated the peculiar 
air circulation which obtains above a continental 
glacier.. A number of well-known writers, among 
them Sir John Murray and Buchan, had early pointed 
out that essentially anticyclonic conditions obtained 
over the Antarctic region as a region, but without 
reference to any connection with the continental 
glacier; while the late Admiral Peary was the first to 
note the dominance of centrifugal surface-currents 
over the Greenland continental glacier, 2 which im¬ 
portant observation was the starting point of the 
writer’s studies. 

In all my writings upon the glacial anticyclone I 
have been at much pains to explain that the domed 
surface of the ice is essential to the development both 
of the anticyclone and of the alternating calms and 
blizzards which record its strophic action. In my 
“ Characteristics of Existing Glaciers ” it is stated 
(p. 149).: “ It is due to the peculiar shield-like form 
of this ice-mass that the heavier cooled bottom layer 
[of air] is able to slide off radially as would a film 
of oil from a model of similar form. The centrifugal 
nature of this motion tends to produce a vacuum 
above the central area of the ice-mass, and the air 
must be drawn down from the upper layers of the 
atmosphere in order to supply the void. ‘ It is here 
that is located the ‘eye’ of the anticyclone.” Again 
(p. 266): “This anticyclonic circulation of the air is 
not determined in any sense by latitudes, but is the 
consequence of air. refrigeration through contact with 
the elevated snow-ice dome, thus causing air to slide 
off in all directions along the steepest gradients.” 

In my monograph published in the Proceedings of 
the American Philosophical Society it is s'tated 
(p. 188): “It is because the inland-ice masses have 
a domed surface that they permit the air which is 
cooled by contact to flow outward centrifugallv, and 
so develop at an ever-accelerating rate a vortex of 
exceptional strength.” 

It is, of course, fully realised that a domed surface 
is not the only one which theoretically might be con¬ 
ceived to produce, such an anticyclone, but it is the 
only one of which we have examples in Nature 
bringing about such results. Anv sort of pyramid 
would suffice; the essential thing ’is that the surface 

1 “ The Ice Masses on and about the Antarctic Continent,” Ziitsch. /. 

Gletscherk ., vol. v., jqtq, pp. 107-20. “ Characteristics of the Inland-ice of 

the Arctic Regions,” Proc. Am. Philos. Soc., vol. xlix., 1910, pp. 06-100. 

‘ Characteristics of Existing Glaciers” (Macmillan, 1911), chaps, ix. and 
xvl. and Afterword. “ Tile Pleistocene Glaciation of North America Viewed 
in the Light of our Knowledge of Existing Continental Glaciers," Bull. Am. 
Geogr. Soc., vol. xliii., 1911, pp. 641-59. “Earth Features and their 
Meaning (Macmillan, 1912), pp. z8-)-86._ “The Ferrel Doctrine of Polar 
Calms and i>s Disproof in Recent Observations,” Proc. Second Pan-American 
Scientific Congress, vol. ii., Sec. II., Washington, 1917, pp. 179-89. 

2 Geographical Journal, \ ol. xi,, 1898, pp. 233-34. 
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should have its convexity upwards rather than down¬ 
wards. Either over a concave surface or about a flat 
one the refrigerating engine cannot operate. 

With the view of demonstrating the relation of the 
air circulation above a continental glacier to the ice- 
dome, I have prepared some simple devices for ex¬ 
perimentation. In the first experiment water was 
used as the fluid medium to represent air in an 
apparatus (Fig. i) which consists of a glass tank 
12 in. by 6 in. by 6 in., containing at the bottom a 
copper vessel of semi-elliptical cross-section to repre¬ 
sent a portion of the domed surface of the glacier. 
This copper vessel may be filled from below and quite 
independent of the tank itself. When used for the 
experiment the tank itself is filled with distilled 
water at room-temperature, rendered slightly alkaline 
by addition of sodium hydroxide. Phenolphthalein is 
then sprinkled over the surface of the water in the 
tank. It soon develops a dark-red cloudiness which 
remains near the surface. When ice-water is 
introduced into the copper dome the adjacent layer 
of water is cooled by contact and slides off to either 
side, thus drawing down the coloured water from the 
surface so as to simulate the vortex and the outflow 
of a glacial anticyclone. If Victoria green is used to 



Fig. i.—A glacial anticyclone simulated in water currents (with use of 
Vtctoria green as a colouring dye). 

splace phenolphthalein as a dye, its crystals must 
be supported by a container having a bottom of fine- 
meshed screen, but in this case ordinary tap-water 
may be employed, since it is not necessary to render 
the water alkaline. 

A similar experiment may be carried out using 
air as the circulating medium and smoke as the 
visible substance which betrays the currents. It is, 
however, less suited to photographic representation 
of the circulation, and the device only is therefore 
represented in Fig. 2. The device consists of a glass 
jar open at the top, such as is in common use for 
goldfish; within this jar is a metal dome to repre¬ 
sent the domed surface of the glacier. This dome 
when filled with ice-water at once develops strong 
anticyclonic circulation of the air in the jar, and the 
circulation can be made visible if a burning cigarette 
is supported on a platform near the top of the jar 
and near its central axis. The jar is covered by a 
metal plate, the central portion of which is separate 
and attached to the funnel through which the ice- 
water is admitted to the dome and on the stem of 
which is the platform that supports the cigarette. 
The funnel may almost equally well be dispensed with, 
and the dome, already filled with ice-water, introduced 
into the jar with the hand. 
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We are here dealing with the constrained motions 
of falling bodies corresponding to those sliding on 
inclined planes all joined at their highest points. 
Such sliding motions are subject to the acceleration 
of gravity, and hence are slow in starting, but later 
attain high velocities. Since the falling body is air 
which is displacing warmer, and hence lighter, air- 
layers, in the case of the glacier its motions are 
further modified as a result of adiabatic changes, 
and, since large quantities of moisture are involved, 
by important transformations of sensible and latent 
heat. The source of this moisture is believed to be 
largely the ice-needles of the cirri. 

The tendency to produce centrifugal surface-air 
circulation above the glacier (anticyclonic movement) 
is promoted by quiet conditions of the atmosphere, 
since the measure of contact cooling of the surface 
layer of air over the ice is a direct function of time. 
The halting of this circulation or the induction of 
any reverse centripetal movement of the surface air 
(cyclonic movement) is an inverse function of the 
time, since it is a direct function of the distance the 
air currents descend vertically during their outward 



Fig. 2.~*Device used to produce anticyclonic circulation 
in air above a cold dome. 


movement. Each of these movements is, however, 
modified by the transformations of sensible and latent 
heats of fusion and evaporation of the water brought 
in in the form of the ice-needles of the cirri. 

The beginning of the glacial blizzard, slow by 
reason of the flatfish surface of the ice dome and the 
acceleration of gravity, is also retarded by the neces¬ 
sity of fusing and vaporising the ice-needles high up 
in the vortex of the forming anticyclone, which causes 
abstraction of heat and local displacements of air; 
whereas heat is evolved near the end of the blizzard, 
when fresh snow is precipitated near the glacier sur¬ 
face. Both these transformations of sensible and 
latent heat will operate so as to add their effect 
rather than to counteract that due to cooling or to 
adiabatic effect. They thus tend to cause blizzards to 
develop gradually and to end suddenly. The halt—the 
end of the stroke of the refrigerating glacial engine— 
comes about as soon as the rapid descent of the air 
carried out by the blizzard has, through its adiabatic 
effect, quite overcome the surface cooling due largely 
to the earlier calm. The length of the blizzard, if it 
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precipitates fresh snow, should therefore be adjusted 
in a measure to the expanse of the glacier surface 
over which the currents of air must slide before 
gaining the two miles of descent on the dome, in 
addition to that which takes place in the “eye” of 
the anticyclone. Wm. H. Hobbs. 

Ann Arbor, Michigan, U.S.A., June 17. 


The Diamagnetism of Hydrogen. 

The fact quoted by Dr. Oxley in his letter to 
Nature of July 8, that the diamagnetism of hydrogen 
becomes less as the temperature is raised, seems to 
be in favour of a kinetic hypothesis of the diamag¬ 
netism of that gas rather than against it. 

If a magnet starting from rest is made to oscillate 
it remains paramagnetic until the oscillations on either 
side of the position of rest become 130 0 , after which 
it behaves as a diamagnetic body, the diamagnetism 
increasing until rotations begin. But once in rotation 
the diamagnetism diminishes as the rotational energy 
increases; and when this energy is very great the 
magnet is nearly indifferent to a magnetic field, and 
it appears to be non-magnetic. If it is allowable to 
treat temperature as a measure of this energy, then 
this result means that the diamagnetism should 
become less as the temperature i 9 raised, and this is 
what has been observed. 

Since the paramagnetism of a rotating magnet is 
found only for oscillations of less than 130 0 , the kinetic 
energy must be comparatively small, and in the case 
of hydrogen a change from diamagnetism to para¬ 
magnetism can be expected to take place only when 
the temperature is very near to the absolute zero. 

Apart from the kinetic hypothesis, the fact that 
there is any change at all of the diamagnetism of 
hydrogen with temperature is opposed to the accepted 
view which regards true diamagnetism as independent 
of temperature. J. R. Ashworth. 

July 14. 


Occurrence of Ozone in the Atmosphere. 

With reference to the lecture of Lord Rayleigh 
published in Nature of July 8 on “The Blue Sky 
and the Optical Properties of Air,” the conflicting 
results obtained by chemical methods in the estima¬ 
tion of atmospheric ozone are recalled. I beg to 
direct attention to my paper on “The Occurrence of 
Ozone in the Upper Atmosphere ” (Proc. Roy. Soc., 
1914, A, vol. xc., p. 204), in which it is shown that 
a reagent of potassium iodide solution can be made 
to provide a basis for the distinction of ozone and 
oxides of nitrogen at high dilutions and enable the 
approximate estimation of the former. By this 
method it is shown that, in accordance with the con¬ 
clusions of Lord Rayleigh, ozone is present in the 
upper atmosphere, the amount present at an altitude 
of 10,000 ft. being of the order of 5 x 10-* parts per 
unit volume. Measurements made with sounding- 
balloons up to altitudes of 20 km. also showed the 
presence of definite amounts of ozone, but no detect¬ 
able increase between 4 km. and 20 km. The view 
was put forward that this amount of ozone must be 
taken into account in considering the optical pro¬ 
perties of the sky. 

An extension of these measurements was made 
with greater precision at the Mosso Laboratory on 
Monte Rosa at an altitude of 15,000 ft., where an 
average proportion of about ixio - 1 parts per volume 
of ozone was found. J. N. Pring. 

The Victoria University of Manchester, 

July 14. 
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